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Summary
Objective: To highlight diagnostic and treatment pitfalls in perilymphatic ﬁstula.
Case reports: Two cases of round-window ﬁstula are reported, detailing clinical aspect, treat-
ment and outcome. The triad comprising sensorineural hearing loss, tinnitus and vertigo with
associated ﬁstula sign is classical but in fact rarely encountered. Imaging is of limited contri-
bution, but may reveal anatomic abnormalities suggestive of perilymphatic ﬁstula. Outcome is
improved by early management, especially in case of moderate hearing loss.
Discussion/conclusion: Diagnosis of perilymphatic ﬁstula is challenging, but enables effective
treatment. On any suspicion, surgical exploration should be undertaken, being the only reliable
guide to diagnosis and etiologically adapted management.
© 2011 Elsevier Masson SAS. All rights reserved.
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aIntroduction
Spontaneous perilymphatic ﬁstula without associated cra-
nial trauma results from membranous labyrinth rupture,
generally at the oval window and round-window membrane,
without temporal bone fracture [1]. We present two cases
of round window perilymphatic ﬁstula secondary to sud-
den pressure change, including treatment and medium-term
outcome. The issues of early management and means of
diagnosis are discussed.∗ Corresponding author. Tel.: +33 4 67 33 68 00.
E-mail address: f-venail@chu-montpellier.fr (F. Venail).
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ase 1
43-year-old man consulted for hearing loss, vertigo and
innitus following a slap to the right ear. Initial examina-
ion had found a perforated eardrum with mixed hearing
oss and right vestibular deﬁcit, treated by betahistine and
cetyl-leucine. He was referred to our department 3 weeks
fter the initial trauma, due to persistent positional vertigo,
rogressive hearing loss and tinnitus. Examination found an
ntact eardrum with perceptive hearing loss (Fig. 1). There
as no nystagmus on videonystagmoscopy and ﬁstula sign
as negative. CT simply showed an aspect compatible with
osterior dislocation of the stapedial footplate (Fig. 2).
Surgical exploration found a ﬁstula at the anterior pil-
ar of the round window (Fig. 3); there was no oval-window
served.
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Figure 1 Case 1: pre- and post-operative audiometry.
Baseline audiometry (lozenges) found mild high-frequency per-
ceptive hearing loss 3 weeks post-trauma. This initial hearing
loss resolved postoperatively (circles).
Figure 2 Case 1: CT of right temporal bone centered on
stapes footplate. CT at 3 weeks post-trauma found an aspect
of intravestibular depression of the posterior part of the stapes
footplate (arrow). Note absence of pneumolabyrinth or liquid
effusion in the tympanic cavity. Surgical exploration attributed
this abnormality to stapes deformity.
Figure 3 Case 1: peroperative view of round window.
Visualization of a perilymphatic ﬁstula at the anterior round-
window pillar (arrow).
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Figure 4 Case 2: pre- and post-operative audiometry. The
severe pre-operative hearing loss (lozenges) was unchanged by
surgery (circles).
Figure 5 Case 2: peroperative view of round window. Visu-
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ulization of a ﬁstula in the superior part of the round-window
embrane (arrow).
stula or stapes dislocation, but rather an aspect of foot-
late deformity. Following ﬁlling using a fascia temporalis
ragment and ﬁbrin glue, there was rapid improvement, with
esolution of vertigo and normalized audiometry within 1
eek (Fig. 1). At 3 months, clinical results were stable, with
esidual tinnitus.
ase 2
45-year-old man consulted for left hearing loss, vertigo
nd tinnitus following violent blowing of the nose. Initial
xamination had found severe left hearing loss, treated by
week’s corticosteroids and vasodilators. The patient con-
ulted in our department for persistence of symptoms 2
eeks after the initial trauma. Examination found left per-
eptive hearing loss (Fig. 4) with left vestibular deﬁcit and
bsence of ﬁstula sign.
Surgical exploration found a ﬁstula in the superior part of
he round-window membrane (Fig. 5). Despite ﬁlling using
fascia temporalis fragment and ﬁbrin glue, the hearing
oss persisted and vertigo remained unimproved at 1 week
ostoperatively. At 3 months, hearing loss and tinnitus were
nchanged.
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Discussion
Perilymphatic ﬁstula is easy to diagnose when secondary to
tumor extension or temporal bone fracture, but much less
so in other clinical situations.
So-called ‘‘spontaneous’’ ﬁstula in the round window or
oval window is often associated with a mechanism involving
sudden pressure change impacting the inner ear, whether via
the middle ear (nose blowing, snifﬁng, trauma) or via the
cerebrospinal ﬂuid (closed glottis effort, cough, etc.) [2].
Ossicular chain or otic capsule abnormalities may promote
such ﬁstulae, in 86.3% of cases according to Peter et al.
[3]. Most such abnormalities concern stapes superstructure,
as in the ﬁrst of the present cases. Middle ear deformity
(Mondini, Gusher) has also been shown to be a risk factor
for perilymphatic ﬁstula [4].
The clinical aspect is fairly characteristic: the acute
phase associates progressive and sometimes ﬂuctuating
perceptive hearing loss, vertigo and tinnitus. This triad,
however, is not very sensitive or speciﬁc [5], and in later
stages ﬁstula may be suggested only by instability, itera-
tive or positional vertigo, mild hearing loss and occasional
tinnitus.
The ﬁstula sign is suggestive, but is reported in only 29 to
71% of cases, depending on the series [6,7]: absence does not
rule out diagnosis, as seen in the present cases. Exploration
for ﬁstula sign by pneumatic speculum is difﬁcult, as pres-
sure on the tympano-ossicular system cannot be controlled.
The test can, however, be made more sensitive and repro-
ductible by controlling the pressure by a tympanometer [8].
Patients may also not infrequently present with a Tullio phe-
nomenon, representing a real ‘‘acoustic ﬁstula sign’’ which
the clinician needs to identify.
Diagnosis may be supported by imaging, although nor-
mal imaging is not a disproof. In the acute phase, CT may
ﬁnd pneumolabyrinth, ossicular fracture or dislocation, or
moderate effusion in the tympanic cavity, which is an indi-
rect sign of ﬁstula. After the acute phase, CT is no longer
very contributive, at best detecting trauma sequelae or mal-
formations liable to promote ﬁstula, as in the ﬁrst of the
present cases.
The sole reliable diagnostic examination is surgical explo-
ration of the windows. Detection can be improved by
abdominal hyperpressure maneuvers or intrathecal ﬂuores-
cein injection, although this is still little used [9].
Hearing prognosis correlates tightly with baseline hearing
threshold [10], which probably accounts for the difference
in evolution between the present two patients. Exploratory
surgery is particularly indicated where hearing loss is
moderate; otherwise, there is a risk of aggravation and
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poorer chance of successful outcome. Hearing gener-
lly begins to recover 3 to 7 days after direct inner-ear
rauma, beyond which point any persistence or aggravation
onstitutes an indication for surgical exploration. Prognosis
lso seems to depend on early intervention [10], but there
ould not seem to be any deadline for undertaking surgery:
atients operated on more than 6 months post-trauma still
howed reduced but real beneﬁt [5].
onclusion
iagnosis of perilymphatic ﬁstula is difﬁcult. It is primar-
ly founded on history and clinical examination; treatment
ecision is ﬁnally relatively unaffected by complementary
xaminations. Prognosis correlates with interval to surgery
nd baseline hearing loss. Whenever clinically symptomatic
stula is suspected, surgical exploration of the round and
val windows is mandatory.
onﬂict of interest statement
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